The cal(l) date routines were written from scratch, basically from first 
principles. The algorithm for calculating the day of week from any 
Gregorian date was "reverse engineered". This was necessary as most of 
the documented algorithms have to do with date calculations for other 
calendars (e.g. julian) and are only accurate when converted to gregorian 
within a narrow range of dates. 

1 Jan 1 is a Saturday because that's what cal says and I couldn't change 
that even if I was dumb enough to try. From this we can easily calculate 
the day of week for any date. The algorithm for a zero based day of week: 

calculate the number of days in all prior years (year-1)*365 
add the number of leap years (days?) since year 1 

(not including this year as that is covered later) 
add the day number within the year 

this compensates for the non-inclusive leap year 
calculation 

if the day in question occurs before the gregorian reformation 
(3 sep 1752 for our purposes), then simply return 

(value so far - 1 + SATURDAY'S value of 6) modulo 7. 

if the day in question occurs during the reformation (3 sep 1752 
to 13 sep 1752 inclusive) return THURSDAY. This is my 
idea of what happened then. It does not matter much as 
this program never tries to find day of week for any day 
that is not the first of a month, 
otherwise, after the reformation, use the same formula as the 

days before with the additional step of subtracting the 
number of days (11) that were adjusted out of the calendar 
just before taking the modulo. 

It must be noted that the number of leap years calculation is sensitive 

to the date for which the leap year is being calculated. A year that occurs 

before the reformation is determined to be a leap year if its modulo of 
4 equals zero. But after the reformation, a year is only a leap year if 
its modulo of 4 equals zero and its modulo of 100 does not. Of course, 
there is an exception for these century years. If the modulo of 400 equals 
zero, then the year is a leap year anyway. This is, in fact, what the 
gregorian reformation was all about (a bit of error in the old algorithm 
that caused the calendar to be inaccurate.) 

Once we have the day in year for the first of the month in question, the 
rest is trivial. 
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From richw@opentext.com Wed Aug 23 10:40:06 CDT 1995 
Article: 112155 of alt.folklore.computers 
Xref: uchinews alt.folklore.computers:112155 

Path: uchinews!vixen.cso.uiuc.edu!sdd.hp.com!swrinde!gatech!news.sprintlink.net!ini 
From: richw@opentext.com (Rich Wales) 

Newsgroups: alt.folklore.computers 
Subject: Re: Is the year 2000 a leapyear? 

Date: 23 Aug 1995 00:30:26 GMT 

Organization: Open Text Corporation, Waterloo, Ontario, Canada 
Lines: 16 

Message-ID: <41dsr2$hhi@ia.mks.com> 

References: <19950818.130419.869@genie.com> <412n73$bo9@barnacle.iol.ie> <DDqDE5.Cr! 
NNTP-Posting-Host: giga.mks.com 
Originator: richw@mks.com 
Status: R 

atbowler@thinkage.on.ca (Alan Bowler) wrote: 

The longer the jurisdiction waited the more days dropped 
in the jump. For those places that switched in 1752, the 
correction would have been 13 days (one for each century 
year (17), less 4 for the years 400, 800, 1200 and 1600). 

I think it was only 11 days at the time of Pope Gregory. 

The correction was 10 days in 1582, when the Gregorian calendar. It was 
11 days in 1752, when Britain switched systems. 

The Julian and Gregorian calendars matched during the 3rd century, from 
AD 201 to 299. 

Rich Wales <richw@opentext.com I richw@mks.com> 

Kitchener, Ontario, Canada 



From bob_benson@qmail.ssc.gov Tue Aug 22 16:37:56 CDT 1995 
Article: 112083 of alt.folklore.computers 
Xref: uchinews alt.folklore.computers:112083 
Newsgroups: alt.folklore.computers 

Path: uchinews! vi'xen. cso. uiuc. edu! news. uoregon. edu i gatech! news feed. internetmci. com! ] 

From: bob_benson@qmail.ssc.gov (Bob Benson) 

Subject: Re: Is the year 2000 a leapyear? 

Message-ID: <bob_benson-2108951718410001@bbenson.ssc.gov> 

Sender: usenet@news.ssc.gov 
Nntp-Posting-Host: bbenson.ssc.gov 

Organization: Superconducting Super Collider Graveyard 

References: <19950818.130419.869@genie.com> <412n73$bo9@barnacle.iol.ie> <DDKKvK.BLi 
Date: Mon, 21 Aug 1995 22:25:37 GMT 
Lines: 171 
Status: R 

In article <419dkr$mpb@osfa.aber.ac.uk>, auj@aber.ac.uk (Alun "Da Penguin" 

Jones) wrote: 

> (Does anyone seriously believe that this thread will die after 29th 

> February 2000, or will it just turn to "Is 2100 a leapyear?") 

Depends on how many folks celebrate the start of the new century on 
2000-1-1, how many wait until 2001-1-1 and how many do both. 

As for the Great Cal Debate, I submit that it's being rather snobbish 
by using one and only one date for the Julian-Gregorian conversion. 

After all, various folks did it at various times and computers can be 
smart enough to recognize those regional differences. To wit: 


List of dates of adoption of the Gregorian calendar. 

>From "Explanatory Supplement to the Astronomical Ephemeris", HMSO 1961 

The double dates give the corresponding Julian/Gregorian dates for the first 
day on which the Gregorian calendar was used. 


Alaska: 1867 Oct 18, when Alaska was transferred to the U.S. from Russia 

where the Julian calendar was still in use. 

Albania: 1912 Dec 

Austria: See German States 

Belgium: 1582-1583 (different sources disagree) 

1582 Dec 22/1583 Jan 1: Flanders, Brabant, Hainaut and other 

southern provinces 

1583 Febr 11/21 in Liege, Bishopric 
or 

1582 Dec 15/25 in Flanders, Hainaut, Luxembourg and other 

southern privinces 
or 

1583 in Flandes 

Bulgaria: 1915 or 1916 April 1 (different sources disagree) 

China: 1912 or 1929 (different sources disagree) 

1912-1928 both the Gregorian and the Chinese calendar dates 
were carried on official documents 


Czechoslovakia: See German States 

Denmark: 1700 Febr 19/March 1 (Norway was then under Danish rule) 


Egypt: 


1875 



Esthonia: 1918 


Finland: See Sweden 

France: 1582 Dec 10/20 (also see German States) 


German States 
Austria 


Brixen, Salzburg, Tyrol 

1583 

Oct 

6/16 

Carinthia, Styria 

1583 

Dec 

15/25 

Czechoslovakia 




Bohemia, Moravia 

1584 

Jan 

7/17 

France 




Strassburg (bishopric of) 

1583 

Nov 

12/22 

Strassburg (bishopric of) 

1583 

Nov 

17/27 

Alsace 

1648, 

, after Peace of 

Strassburg (city of) 

1682 

Febr 

' 6/16 

Germany 




Augsburg 

1583 

Febr 

• 14/24 

Trier (archbishopric of) 

1583 

Oct 

5/15 

Bavaria, incl. bishoprics 

1583 

Oct 

6/16 

Eichstadt, Freising 

1583 

Oct 

6/16 

Regensburg 

1583 

Oct 

6/16 

Julich 

1583 

Nov 

3/13 

Cologne (city of) 

1583 

Nov 

4/14 

Aachen 

1583 

Nov 

4/14 

Wurzburg (bishopric of) 

1583 

Nov 

5/15 

Mainz (archbishopric of) 

1583 

Nov 

12/22 

Baden (marquisate of) 

1583 

Nov 

17/27 

Munster (city and country 

of) 1583 

NOV 

17/27 

Lausitz 

1584 

Jan 

7/17 

Kaiser and Parliament 

1584 

Jan 

7/17 

Silesia 

1584 

Jan 

13/23 

Westphalia (duchy of) 

1584 

July 

• 2/12 

Paderborn (bishopric of) 

1585 

June 

i 17/27 

Neuburg Palatinate 

1615 

Dec 

14/24 

Osnabruck (city of) 

1624 



Hildesheim (bishoptric of) 

1631 

March 16/26 

Prussia (duchy of) 

1610 

Aug 

23/Sept 2 

Protestant Germany 

1700 

Febr 

■ 19/March 1 

Under Frederick the Great, 

Gregorian reckoning was 

under the name of "improved calendar" 

Switzerland 




Federal congress 

1583 

Nov 

10 

Fribourg, Lucerne, Schwyz 

1584 

Jan 

12/22 

Solothurn, Uri, Zug 

1584 

Jan 

12/22 

Basel, Bern, Biel, Geneva 

1701 

Jan 

1/12 

Mulhausen, Neuchatel 

1701 

Jan 

1/12 

Sargans, Schaffhausen 

1701 

Jan 

1/12 

Thurgau, Zurich 

1701 

Jan 

1/12 

Prattigau ("10 districts") 

1812 




Munster 


adopted in 1755 


Appenzell (Protestant half): separated from the Roman Catholic 
half in 1597 and remained on Julian calendar 
Graubunden: Gregorian calendar adopted at first only by Roman 
Catholic districts in upper Rhine valley. The others 
retained Julian calendar until into 18th century. 

Valais: 1622, except Sitten, Siders, Leuk, Raron, Visp, Brieg, 
and Goms, which changed in 1656 


Great Britain and Dominions: 

1752 Sept 3/14. The U.S.A. was then a British dominion 
Also the beginning of the year was switched from 
March 25 to Jan 1, commencing in 1752 


Greece: 


1924 March 10/23 


(a slightly modified form of the Greg, calendar) 



Hungary: 1587 Oct 22/Nov 1 

Italy: 1582 Oct 5/15 

Japan: 1873 Jan 1 

Jugoslavia: 1919 

Latvia: Gradually during the German occupation 1915-1918 

Lithuania: 1915 by the Catholic Church 
Luxembourg: 1582 Dec 15/25 

Netherlands: Catholic states 1582-1583, Protestant states 1700-1701 
Different sources disagree on exact dates 

Norway: See Denmark 

Poland: 1582 Oct 5/15 (Russian parts of Poland 1915 March 21) 

Portugal: 1582 Oct 5/15 

Roumaina: 1919 April 1/14 

Switzerland: See German States 

Spain: 1582 Oct 5715 

Sweden: 1753 Febr 18/March 1 (Finland was then part of Sweden) 

Turkey: 1927 Jan 1 

USA: See Great Britain 

USSR: 1918 Febr 1/14 


In the Gregorian calendar, Easter has not in all cases been fixed strictly 
according to Gregorian rules. In particular, it has occasionally been 
determined astronomically, e.g. by the German Protestants 1700-1776, in 
Sweden 1740-1844, and by the Eastern Orthodox Churches since 1923. 

At a meeting of a Congress of the Orthodox Oriental Churches held in 
Constantinope in May 1923, the Julian Calendar was replaced by a modified 
Gregorian calendar in which century years are leap years only when division 
of the century number by 9 leaves a remainder of either 2 or 6, and Easter 
is determined by the astronomical Moon for the meridian of Jerusalem. The 
change was such that 1923 October 1, Julian calendar, became 1923 October 14 
in the new calendar. 

Bob Benson 

bob_benson@qmail.ssc.gov 

Virtual Reality is like Light Beer - What's the point? 



From bob_benson@qmail.ssc.gov Fri Jun 16 12:38:38 CDT 1995 
Article: 105155 of alt.folklore.computers 
Xref: uchinews alt.folklore.computers:105155 
Newsgroups: alt.folklore.computers 

Path: uchinews!vixen.cso.uiuc.edu!howland.reston.ans.net!cs.utexas.edu!convex!news. 
From: bob_benson@qmail.ssc.gov (Bob Benson) 

Subject: Re: Is 2000 a leap year 

Message-ID: <bob_benson-1506950906340001@bbenson.ssc.gov> 

Sender: usenet@news.ssc.gov 
Nntp-Posting-Host: bbenson.ssc.gov 

Organization: Superconducting Super Collider Graveyard 
References: <95061418365617615@nwcs,org> 

Date: Thu, 15 Jun 1995 14:13:34 GMT 
Lines: 182 
Status: R 

In article <95061418365617615@nwcs.org>, paul.rogers@nwcs.org (Paul 
Rogers) wrote: 

> MB(v]It is a leap year. Years that are divisible by four are leap years, 
unless 

> [v]they are divisible by a hundred, in which case they are only leap 
years if 

> [v]they are divisible by four hundred. 2000 will therefore be a leap year as 

> [v]normal, unlike 1800 and 1900. 

> 

> MB[v]This gives a year length of 365.2425, very close to the true value 
of (HR 

> 

> [v]365.2422 

> 

> I heard only once in passing that there is a similar correction for 4,000 

> year intervals but have never been able to confirm it. Anybody know? 

Never heard of that one. But since I've already been digging in the 
archives this morning and ran across Rabinowitz's DEC SPR pertaining to 
the oft recurring query of leaping 2000... It's the clearest explication 
I've seen in under 50,000 words or so. And if you want the gory details of 
when who actually adopted the Gregorian calendar, I've got a country by 
country (sometimes province by province) list of those dates as well. 

Hey - nobody ever claimed synching man's arbitrary interval measurement 
schemes with "nature" was simple ;-) 
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SYSTEM VERSION PRODUCT VERSION COMPONENT 

SOFTWARE: VAX/VMS V3.2 VAX/VMS V3.2 Run-Time Library 

PROBLEM: 

The LIB$DAY Run-Time Library service "incorrectly" assumes the year 2000 is a 
leap year. 


RESPONSE: 

Thank you for your forward-looking SPR. 

Various system services, such as SYS$ASCTIM assume that the year 2000 will be a 
leap year. Although one can never be sure of what will happen at some future 
time, there is strong historical precedent for presuming that the present 
Gregorian calendar will still be in affect by the year 2000. Since we also hope 
that VMS will still be around by then, we have chosen to adhere to these 
precedents. 

The purpose of a calendar is to reckon time in advance, to show how many days 
have to elapse until a certain event takes place in the future, such as the 
harvest or the release of VMS V6. The earliest calendars, naturally, were crude 
and tended to be based upon the seasons or the lunar cycle. 

The calendar of the Assyrians, for example, was based upon the phases of the 
moon. They knew that a lunation (the time from one full moon to the next) was 29 
1/2 days long, so their lunar year had a duration of 354 days. This fell short 
of the solar year by about 11 days. The exact time for the solar year is 
approximately 365 days, 5 hours, 48 minutes, and 46 seconds. After 3 years. 



such a lunar calendar would be off by a whole month, so the Assyrians added an 
extra month from time to time to keep their calendar in synchronization with the 
seasons. 

The best approximation that was possible in antiquity was a 19-year period, with 
7 of these 19 years having 13 months (leap months). This scheme was adopted as 
the basis for the religious calendar used by the Jews. The Arabs also used this 
calendar until Mohammed forbade shifting from 12 months to 13 months. 

When Rome emerged as a world power, the difficulties of making a calendar were 
well known, but the Romans complicated their lives because of their superstition 
that even numbers were unlucky. Hence their months were 29 or 31 days long, with 
the exception of February, which had 28 days. Every second year, the Roman 
calendar included an extra month called Mercedonius of 22 or 23 days to keep up 
with the solar year. 

Even this algorithm was very poor, so that in 45 BC, Caesar, advised by the 
astronomer Sosigenes, ordered a sweeping reform. By imperial decree, one year 
was made 445 days long to bring the calendar back in step with the seasons. The 
new calendar, similar to the one we now use was called the Julian calendar 
(named after Julius Caesar). It's months were 30 or 31 days in length and every 
fourth year was made a leap year (having 366 days). Caesar also decreed that the 
year would start with the first of January, not the vernal equinox in late 
March. 

Caesar's year was 11 1/2 minutes short of the calculations recommended by 
Sosigenes and eventually the date of the vernal equinox began to drift. Roger 
Bacon became alarmed and sent a note to Pope Clement IV, who apparently was not 
impressed. Pope Sixtus IV later became convinced that another reform was needed 
and called the German astronomer, Regiomontanus, to Rome to advise him. 
Unfortunately, Regiomontanus died of the plague shortly thereafter and the plans 
died as well. 

In 1545, the Council of Trent authorized Pope Gregory XIII to reform the 
calendar once more. Most of the mathematical work was done by Father Christopher 
Clavius, S.J. The immediate correction that was adopted was that Thursday, 
October 4, 1582 was to be the last day of the Julian calendar. The next day was 
Friday, with the date of October 15. For long range accuracy, a formula 
suggested by the Vatican librarian Aloysius Giglio was adopted. It said that 
every fourth year is a leap year except for century years that are not divisible 
by 400. Thus 1700, 1800 and 1900 would not be leap years, but 2000 would be a 
leap year since 2000 is divisible by 400. This rule eliminates 3 leap years 
every 4 centuries, making the calendar sufficiently correct for most ordinary 
purposes. This calendar is known as the Gregorian calendar and is the one that 
we now use today. It is interesting to note that in 1582, all the Protestant 
princes ignored the papal decree and so many countries continued to use the 
Julian calendar until either 1698 or 1752. In Russia, it needed the revolution 
to introduce the Gregorian calendar in 1918. 

This explains why VMS chooses to treat the year 2000 as a leap year. 

Despite the great accuracy of the Gregorian calendar, it still falls behind very 
slightly every few years. If you are very concerned about this problem, we 
suggest that you tune in short wave radio station WWV, which broadcasts 
official time signals for use in the United States. About once every 3 years, 
they declare a leap second at which time you should be careful to adjust your 
system clock. If you have trouble picking up their signals, we suggest you 
purchase an atomic clock (not manufactured by Digital and not a VAX option at 
this time). 


END OF SPR RESPONSE 


Bob Benson 

bob_benson@qmail.ssc.gov 


Virtual Reality is like Light Beer - What's the point? 



From richw@mks.com Fri Jun 16 12:35:19 CDT 1995 

Article: 104633 of alt.folklore.computers 

Xref: uchinews alt.folklore.computers:104633 

Path: uchinews!vixen.cso.uiuc.edu!news.ecn.bgu.edu!news.moneng.mei.com!howl and.rest: 
From: richw@mks.com (Rich Wales) 

Newsgroups: alt.folklore.computers 
Subject: Re: Is 2000 a leap year 
Date: 10 Jun 1995 18:18:51 GMT 

Organization: Mortice Kern Systems Inc., Waterloo, Ontario, Canada 
Lines: 96 

Message-ID: <3rcnmc$elq@ia.mks.com> 

References: <3r5mjf$sia@raffles.technet.sg> 

Reply-To: richwQmks.com (Rich Wales) 

NNTP-Posting-Host: giga.mks.com 
Status: R 

kgan@slip.technet.sg (Karen Gan) wrote: 

Could anyone of you enlighten me whether the year 2000 
is a leap year? 

This question is frequently asked in the "sci.astro" newsgroup. 

The answer is: Yes, 2000 =is= (or, at least, will be) a leap year. 

Under the Gregorian calendar system (the current Western calendar), the 
leap year rule is as follows: 

==> Any year not divisible by 4 is not a leap year. 

==> Any year divisible by 4, but not divisible by 100, is a leap year. 

==> Any year divisible by 100, but not divisible by 400, is not a leap 
year. 

==> Any year divisible by 400 is a leap year. 

Stated in ordinary English, every fourth year is a leap year, except 
that only every fourth "century" year is a leap year. 

The average length, over time, of the Gregorian calendar's year is thus 
365 + 97/400 (365.2425) days -- slightly longer than the current true 
(astronomical) length of 365.2422 days. 

Prior to the Gregorian calendar reform, Europe used the Julian calendar 
(named after Julius Caesar), in which =every= fourth year was a leap 
year without exception. The average Julian calendar year (365.25 days) 
is significantly longer than the true year, and so the calendar did not 
keep in sync with the seasons (the start of spring, for instance, would 
come about one day earlier every 128 years). 

In the 1580's. Pope Gregory approved several changes to the calendar, 
including a change in the leap year rule to prevent further drifting of 
the seasons. When the new (Gregorian) calendar was introduced in 1582, 
ten days were deleted from October of that year (the day after October 
4 became October 15), to move the average date for the start of spring 
to March 21 (felt to be the ideal date from the standpoint of the Easter 
formula). 

Many European countries ignored the Gregorian calendar reform -- mostly 
Protestant countries, where anything connected with the Roman Catholic 
church was anathema in the 1500's. Eventually, though, other countries 
adopted the new calendar. Britain, for example, adopted it in 1752. By 
this time, the two calendars differed by eleven days (1700 was a leap 
year in the Julian system, but not in the Gregorian); so when Britain 
switched over, September 3 through 13 (eleven days) had to be deleted. 



Although the Gregorian calendar keeps in time with the seasons much more 
closely than the old Julian calendar did, it is still not perfect. Some 
groups have proposed further changes to the Gregorian leap year rule. 

For example, the Eastern Orthodox Church intends to change the "one-out- 
of-four" century leap year rule into a "two-out-of-nine" rule -- but the 
change would not make a difference until the year 2400 (or, according to 
some sources I've seen, 2800). Yet another proposal, by the American 
Astronomical Society, would make years divisible by 4000 regular, non¬ 
leap years. Again, this change won't make a difference for a long time. 
None of these additional refinements have been universally agreed upon, 
however; we'll have to leave the matter to be settled by our distant 
descendants. 

In a nutshell, though: 

1800 and 1900 were =not= leap years (at least, not under the Gregorian 
calendar system); 

2000 =will= be a leap year; and 

2100, 2200, and 2300 will =not= be leap years (unless some significant 
and probably nonsensical calendar reform occurs prior to that time). 

Any proof that can be found? It seems like many people 
have different versions of it. 

I've seen many people insist up and down that century years =are= leap 
years =unless= they are divisible by 400 (i.e., the opposite of the real 
situation). If you do the necessary math to determine the average year 
length of each possible (or alleged) rule, and compare these lengths 
with the current "true" length of the year (365.2422), it should be 
clear that this backwards century leap year rule makes no sense at all, 
and it's got to be the way I've described it (i.e., one century year 
out of four is a leap year, not three out of four). 

Also, it is a documented fact that when the Gregorian calendar was first 
introduced in 1582, ten days were skipped over in order to bring the 
calendar back into sync with the seasons. But when the new calendar was 
adopted by Britain, eleven days had to be skipped, because the year 1700 
(a leap year in one system, but not the other) had intervened. When the 
Russians adopted the new calendar after the Communist revolution, they 
had to drop 13 days in order to account for the years 1800 and 1900. 

Rich Wales <richw@mks.com> 

Kitchener, Ontario, Canada 



